A newteicoplanin-like antibiotic was discovered when using Actinoplanes teichomyceticus strain 3/W, the fermentation mediumcontaining Alburex, and the fermentation time 275 hours. The new product was separated from teicoplanin complexby polyamide resin chromatography and purified by Amberlite XAD-7and affinity resin chromatographies. The structure was established on the basis of the physico-chemical characteristics of the complexand of its aglycone. The newstructure is that of teicoplanin with a carbonyl group substituting for the CHNH2 group of amino acid 1.
A newteicoplanin-like antibiotic was discovered when using Actinoplanes teichomyceticus strain 3/W, the fermentation mediumcontaining Alburex, and the fermentation time 275 hours. The new product was separated from teicoplanin complexby polyamide resin chromatography and purified by Amberlite XAD-7and affinity resin chromatographies. The structure was established on the basis of the physico-chemical characteristics of the complexand of its aglycone. The newstructure is that of teicoplanin with a carbonyl group substituting for the CHNH2 group of amino acid 1.
Wehypothesize that the novel complex is a transformation product of teicoplanin due to a simple transamination reaction, as supported by its structure and by the concomitant decrease in teicoplanin concentration during its production.
During studies aimed at improving the production of teicoplanin by modification of the fermentation medium and of the culture conditions, the presence of a novel complex of antibiotics was noticed in the broth. The formation of this complex, named teico 2, showed a retention time higher than that of teicoplanin using reverse phase gradient HPLC analysis. Its presence depended both on the inclusion of Alburex N in the medium and on the increased time of fermentation. Conditions were found in which the novel complex was the major product, thus allowing its easy isolation with minimumteicoplanin content. The crude material was purified by affinity chromatography and further chromatographic procedures yielding a white amorphous powder, which was sufficiently pure for structural and biological activity studies. We report here the fermentation conditions, the recovery procedure, and the results of the structure determination by NMRand MSspectroscopies on the intact molecules and on the aglycone obtained by acid hydrolysis.
The teico 2 complex consisted of the analogues of teicoplanin's five main componentsin which the terminal CH-NH2is substituted by a C=O group.
The structure was confirmed by the synthesis of the teico 2 aglycone starting from teicoplanin aglycone.
Experimental Strain Actinoplanes teichomyceticus strain 3/W, an improved teicoplanin producing strain, was used. Culture Media JULY 1996 Agar medium SM: (g/liter) dextrose 10, Bacto-peptone 4, Bacto-yeast extract 4, MgSO4à"7H2O 0.5, KH2PO4 2, K2HPO44, Bacto-agar 20, deionized water up to.
Vegetative medium E/25: (g/liter) dextrose 25, meat extract 4, yeast autolysate 1, soybean meal 10, peptone 4, NaCl 2.5, CaCO35, deionized water up to.
Production mediumT/2: (g/liter) dextrose 10, malt extract 20, yeast extract 4, Alburex N (Roquette Freres) 10, deionized water up to.
Fermentation Conditions
The strain was stored in lyophilized state. The slants were prepared from lyophilized vials on agar medium SM. The mycelium from a slant was homogenized in 10ml of saline and inoculated (1% v/v) in 500-ml Erlenmayer flasks each containing 100ml of medium E/25.
The cultures were grown for 60hours on a rotative shaker at 250rpm and at 28°C, and used as inoculum and eluted with a 1/1 mixture of acetone/water. Precipitation was obtained by adjusting the pH to 7.3 and adding 10 volumes of acetone. Affinity resin: the crude material was dissolved in water and passed through an affinity column of Sepharose-
The column was washed with 2 volumes of a 0.2% HCO2NH4 solution and eluted with an aqueous solution ofNH4OH (1%, w/v). The fractions (10ml each) were pooled according to their composition.
Ultra filtration: the pool containing teico 2 was neutralized with HCO2H and concentrated in a 62mm
Amicon Stirred Cell, supporting a Diaflo ultra filtration membrane with a nominal molecular limit of 1000Da. The retentate was then lyophilized.
Fast AtomBombardment Mass Spectrometry FAB-MSwas obtained with a Kratos MS-50 instrument in positive ion modeusing a-thioglycerol containing 0.6% w/v of acetic acid as matrix. For FAB Xe gas was used, the gun was operated at 6 kV potential.
Calibration was obtained using a mixture of Csl and Nal2).
Proton NMR Spectroscopy
Proton NMR spectra were recorded in DMSO-d6 solution at 22°C on a Bruker AM-500 or a Bruker AM-250spectrometer, both equipped with an Aspect 3000 computer. The phase-sensitive double quantum filter 1H-1H-COSYspectra were run using time-proportional-phase-increment in fl 3).
UVSpectroscopy
The UVspectra were recorded with a Perkin-Elmer spectrophotometer mod. 320 in methanol/water (1/24 v/v) gonorrhoeae and H. influenzae were incubated in a 5% CO2atmosphere. B. fragilis was incubated in an anaerobic gas mixture. Media used were: Oxoid Iso-sensitest broth for staphylococci, E. faecalis, and Gram-negative bacteria; Difco Todd-Hewitt broth for streptococci;
Difco GC base broth with 1% BBL Iso-Vitalex for N.
gonorrhoeae, and Difco Brain-Hearth Infusion broth with 1 % Difco supplement C for H. influenzae.
Results

Fermentation
Fermentation of strain 3/W was performed in a fermentor containing 8 liters of mediumT/2 as described in Experimental. When the time course of antibiotic was prolonged to 275 hours, the HPLC chromatogram showed, besides teicoplanin complex, the presence of a new complex at higher retention time (Fig. 1) . The time course of antibiotic production (Fig. 2) indicates that the formation of teicoplanin reaches a maximum at 150hours and then decreases, and the formation of the second complex steadily increases up to 275 hours.
Recovery and Purification The fermentation broth was brought to pH ll with concentrated NaOH,filtered on Clarcel and the filtrate brought to pH 7.8 with 10% HC1, and adsorbed on the polyamide resin. Fractions containing the new complex, obtained by the elution described in Experimental, were fractionated by the Amberlite XAD-7 column chromatography, yielding 1.3 g of crude material. A portion of this material (500mg) was submitted to the affinity chromatography. The pooled fractions containing the new complex yielded, after ultra filtration and lyophilization, 85mgof pure product, namedteico 2. 
Structure Determination Spectroscopic Properties of Teico 2 Complex
The HPLCchromatogram of teico 2 (Fig. 3) strongly suggests that it is a complex formed by components similar to those of teicoplanin and differing somewhere in the molecule. The structure was then determined on the basis of the acquired knowledge on the relationships between structure and physicochemical characteristics in the field of glycopeptides5~9).
The FAB-MS spectrum of teico 2 (Fig. 4) shows several peaks corresponding to a mixture of compounds, sach having a molecular weight one unit lower than the corresponding component of the teicoplanin complex6).
These findings strongly suggest that the number of nitrogen atoms in teico 2 must be different from that of teicoplanin, whereas the fatty acid chains appear unchanged. The whole picture of all the relevant ions observable is reported in Table 1 together with the assignments.
The general appearance of the proton NMRspectrum ofteico 2 corresponds to that of teicoplanin5~8) and the minor but significant differences emerged after the complete attribution are shown in Table 2 . The variation of the structure of teico 2 resides in the right-hand side of the molecule, namely in the amino acid 1, as indicated by the absence of the signal ofxl and by the differences in the signals ofx2, lb, le, and If. Thus, the combined results of MSand NMR analyses suggest that the difference in structure between teico 2 and teicoplanin is due to the presence of a keto group instead of the CH-NH2group of amino acid 1. 2 complex is shown in Figure 5 .
Preparation of Teico 2 Aglycone
Confirmation of the structure was obtained by acid hydrolysis of teico 2 to the single teico 2 aglycone and its spectrometric analysis. Teico 2 (50 mg) was suspended in 1.5ml of CF3CH2OHsaturated with HC1 and kept in a sealed tube at 80°C overnight. The reaction mixture wasevaporated to dryness under vacuum, dissolved in 6ml of a mixture ofH2O-CH3CN, 3 : 1 and submitted to affinity chromatography^. The fractions containing the aglycone and the pseudoaglycone (HPLCanalysis) were pooled and acidified with HCO2H.The precipitate collected by centrifugation was dried under vacuum (25mg).
Successive separation and purification were obtained by preparative TLC on silanized Silicagel plates Merck RP-8 and 5% Na2SO4-CH3CN, 7:3 as mobile phase. The relevant bands were scraped and extracted with CH3CN-H2O, 1 : 1. After evaporation under vacuum 14mgof aglycone and 6mg of pseudo-647 aglycone were obtained.
Spectroscopic Properties of Teico 2 Aglycone
The various peaks present in the FABspectrum of teico 2 aglycone (Fig. 6) The proton NMRspectrum of teico 2 aglycone (Fig.   7 ) allowed the complete attribution of all the signals (displayed in Table 3 in comparison with the signals of teicoplanin aglycone) and confirmed the structure. The UVspectra of teico 2 aglycone at various pH values confirm the structure attribution (Table 4 ). In fact, in addition to the absorption typical of teicoplanin (maximumat about 280nmin acidic solution, shifting to about 300nm in basic solution) they show in acidic solution a low intensity shoulder at 320 nm and in basic solution a high intensity maximumat 368nm. The shoulder is attributed to the n-*n* transition of the additional C = O group, while from the latter maximum the presence of an ionizable group related to the chromophore with a pKa value of 6.3 can be deduced. This behaviour is interpreted as due to the oc-keto-amide group which is in conjugation with the tt system of the aromatic ring 1 and which produces a vinylogous acid with the para hydroxyl group10). This new maximumat 368nm in basic solution reflects a new chromophore connected with an acidic ionizable function, which, for the sake of speculation, can be depicted as follows: 
Synthesis of Teico 2 Aglycone
As a final confirmation of the structure, the synthesis of teico 2 aglycone was carried on starting from teicoplanin aglycone. The method described for ristocetin was essentially applied11} (see Experimental). From 3 g of teicoplanin aglycone 0.5g of teico 2 aglycone was obtained, whoseanalytical characteristics resulted identical to those of the product obtained by fermentation.
Microbiological Activity Teico 2 complex (Table 5 ) and teico 2 aglycone (Table  6) show a microbiological activity similar but somewhat lower than that of teicoplanin complexand teicoplanin aglycone.
Discussion
The physico-chemical data on teico 2 aglycone and the unequivocal synthesis starting from teicoplanin aglycone clearly demonstrate that the structure corresponds to the substitution of a carbonyl group for the CH-NH2group of amino acid 1 (Fig. 5) . These data are in accordance with those reported in literature for similar glycopeptide derivatives, produced either by microorganisms1°'12) or by chemical reaction1 1}. The MS-FABof teico 2 complex, showing that the single components differ from the corresponding members of teicoplanin by one mass unit less, indicates that no other alterations are present. This is agreement with the findings of NMRspectroscopy, showing that the sugars are the same and the fatty acid moieties present a similar pattern. Fromthe structure and the time course of fermentation, in which the production of teico 2 is accompanied by a decrease in teicoplanin concentration, it can be assumed that the former is a transformation product of the latter, due to a simple transamination reaction.
